Pudendal nerve entrapment syndrome is an unusual cause of chronic pelvic pain. We experienced a case of pudendal neuralgia associated with a ganglion cyst. A 60-year-old male patient with a tingling sensation and burning pain in the right buttock and perineal area visited our outpatient rehabilitation center. Pelvis magnetic resonance imaging showed the presence of multiple ganglion cysts around the right ischial spine and sacrospinous ligament, and the pudendal nerve and vessel bundle were located between the ischial spine and ganglion cyst at the entrance of Alcock's canal. We aspirated the lesions under ultrasound guidance, and consequently his symptoms subsided during a 6-month follow-up. This is the first report of pudendal neuralgia caused by compression from a ganglion cyst around the sacrospinous ligament.
INTRODUCTION
Pudendal nerve entrapment syndrome (PNE) is an unusual cause of chronic pelvic pain, in which the pudendal nerve is entrapped or compressed. Pudendal neuralgia is a symptom caused by pudendal neuropathy such as bowel, bladder, and sexual dysfunction, in addition to pain in the distribution of the pudendal nerve that is exacerbated on sitting.
The pudendal nerve arises from the sacral plexus, and comprises the S2, S3, and S4 segments. It is a mixed nerve that supplies sensation to genitalia such as the penis, scrotum, clitoris, and labia, and innervates muscles of the perineum and pelvic floor. The nerve exits through the greater sciatic foramen, crossing the ischial spine, the sacrospinous ligament, and the sacrotuberous ligaments [1] [2] [3] [4] . Along this course, there are three common locations of nerve entrapment: between the sacrotuberal and sacrospinous ligaments, within the pudendal canal, and while crossing the falciform process of the sacrotuberal ligament [2] .
The diagnosis of PNE is essentially clinical. There are no pathognomonic signs or specific tests [2] . The 'Nantes criteria' are the diagnostic criteria of PNE, but they are not sufficient for all clinical situations [5] . Therefore, a detailed pain history and physical examination are www.e-arm.org necessary to distinguish PNE from pelvic pain of other causes.
In this report, we present the first case of pudendal neuralgia caused by compression from a ganglion cyst around the sacrospinous ligament.
CASE REPORT
A 60-year-old male presented with a tingling sensation and burning pain in the right buttock and perineal area. The pain was exacerbated while sitting, was rated as 8 on the Numerical Rating Scale (range, 0-10) and was relieved in the supine or standing position.
One month ago, he had visited a local pain clinic to control pain in the right buttock and inguinal area. He was diagnosed with isthmic spondylolisthesis of L4 on L5 and L5 on S1 as the cause of his pain, and had received multiple spinal epidural steroid injections. However, his pain symptom persisted, and hence he visited our outpatient rehabilitation center.
He had no previous history of illness and trauma. He complained of the above-mentioned symptoms, and had no pelvic organ dysfunction, such as in urination or defecation. On physical examination, the muscle strength and deep tendon reflexes were preserved. He had no definite sensory loss in the right lower extremity. To identify the cause of his pain, we performed pelvis magnetic resonance imaging (MRI), which revealed multiple cysts through the right ischial spine and sacrospinous ligament at the entrance of Alcock's canal. We presumed that this anatomical location of ganglion cyst and pudendal nerve caused pudendal nerve entrapment upon sitting (Fig. 1) . Hence, we aspirated about 4 mL of thick mucoid material under ultrasound guidance (Philips Medical Systems, Bothell, WA, USA) (Fig. 2) . His presenting symptom subsided after aspiration, and this improvement was maintained during a 6-month follow-up.
DISCUSSION
PNE was first described in 1987 by Amarenco et al. [6] . At that time, Dr. Amarenco called it perineal paralysis of cyclists when a cyclist suffering from pudendal neuralgia visited him [6] . The first reported cause of PNE was bicycling, and conditions such as childbirth, direct fall on the tailbone, pelvic surgery, etc., can also cause PNE. The prevalence of pudendal neuralgia is unknown because it is difficult to diagnose, although Spinosa et al. [7] documented an incidence of 1% in the general population, with a higher rate in females than males.
Diagnosis of pudendal neuralgia is essentially clinical. In 2008, Labat and his colleagues published 'the Nantes criteria' to facilitate diagnosis of pudendal neuralgia. These include (1) pain in the anatomical territory of the Fig. 1 . Axial T2-weighted image showed multiple cystic lesions (arrowheads) through the right ischial spine and sacrospinous ligament (A). Pudendal nerve and vessel bundle (arrow) are located between the ischial spine (IS) and the ganglion cyst at the entrance of Alcock's canal (B) and in Alock's canal passing the ganglion cyst (C). GMax, gluteus maximus.
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www.e-arm.org pudendal nerve, (2) which is worsened by sitting, (3) the patient is not awakened at night by the pain, (4) no objective sensory loss on clinical examination, and (5) positive anesthetic pudendal nerve block. In our case, the patient met four of the Nantes criteria. The fifth criterion was not identified because we did not perform an anesthetic pudendal nerve block. Nevertheless, there are no pathognomonic signs or specific tests for diagnosing pudendal neuralgia and many patients present perplexing symptoms including urinary frequency, pain on a full bladder, and painful bowel movements; hence, diagnosis of PNE is problematic [2, 5] .
No specific treatment for PNE is available [2, 4] . Optional management techniques include physiotherapy, oral medications, pudendal nerve block, and surgical nerve decompression. In general, treatment should begin with a less aggressive measure; i.e., conservative therapy including physiotherapy, oral medications, and sitting pads. Oral medications used include antidepressants, nonsteroidal anti-inflammatory drugs (NSAIDs), anticonvulsants, muscle relaxants, and opioids. When conservative therapy fails, pudendal nerve block with corticosteroids and/or local anesthetics can be applied. After the above-mentioned management techniques do not result in improvement, pudendal nerve decompression surgery is usually considered [4] .
A ganglion cyst can arise from any joint or tendon. The most common location is the dorsum of the wrist, followed by the volar aspect of the wrist [8] . In general, a ganglion cyst is asymptomatic, but depending its location and size, may cause nerve root compression or myelopathy [9, 10] . In the course of the disease, the spontaneous resolution rate of untreated ganglia is 40%-58% [8] . The majority of patients with a ganglion may receive nonsurgical treatments such as aspiration with or without steroids, sclerotherapy, and hyaluronidase therapy. In this case, we aspirated the ganglion cyst without steroids under ultrasound guidance. As a result, the presenting symptom subsided after aspiration and this improvement has been maintained during a 6-month follow-up.
We present herein a case of pudendal neuralgia associated with a ganglion cyst. Pelvis MRI showed multiple cysts located between the right ischial spine and sacrospinous ligament at the entrance of Alcock's canal, which were located close to the course of the pudendal nerve, a frequent location of pudendal nerve entrapment. Moreover, ultrasound-guided aspiration improved the pain during a 6-month follow-up. Hence, we assumed that the ganglion cyst caused entrapment of the pudendal nerve around the sacrospinous ligament. To our knowledge, this is the first case report of pudendal neuralgia caused by a ganglion cyst.
In conclusion, we report the first case of PNE caused by a ganglion cyst. We suggest ultrasound-guided aspiration to be a treatment option to alleviate pain due to pudendal neuralgia caused by a ganglion cyst. However, the recurrence rate of ganglion treated with aspiration alone is >50% [8] . Hence, a further study of the utility of ganglion cyst aspiration to control pain due to pudendal neuralgia caused by compression from a ganglion cyst is 
